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., B.S. T. (2200 G. C. T.) during April 1947. Direc- 


pilot balloon observations made near 5 p. m 
degrees from north (N= 360°, E=90°, S=180°, W= 270 . Velocities in meters per second—Continued 


Oklahoma | Om Phoenix, | Rapid | s+. Louis, | St. Cloud,| San An- | San Diego,| Sat Ste. | geattie, | Spokane, | Wash 
Calif.’ | City, Okla.| Nebr Ariz. Mo. Minn. | tonio, Tex. Wash. Wash.” | ton, D. ©. 
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Altitude 
m., s. 1. 
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Surface to 2,500 meters (m. s. 1.) Above 2,501 to 5,000 meters (m. s. 1.) Above 5,000 meters (m. s. 1.) 
of we hey: 
w. 1,810, 1) B Vt....... 41.1] w. 4,810} Caribou, Maine... 65.0| ene. 10, 167| 22} Portland, Maine. 
East-Central ?_...| 33.7] ssw. 1,154 Louis Ky_.... 35.8) w. 3,754; 7| Hunt W. Va. 54.0) now. 9, 23} Huntington, W. Va. 
Southeast 22. 5) s. 817; 13) Charleston, 8. C_.... 22.2) nnw. 4,927; 28 Lo... 56.0) nw. 11,611) 23) Jacksonville, Fla. 
North-Central 54.6) ssw. 1, 572 Marquette, Mich....|| 44.0) w. 4, 627 arquette, 70.0) sw. ll, 1 Falls, 
Central *..........| 46.2) sw. 2, Sioux City, Iowa.....|| 38.4) wsw. 4, 27| Lander, Wyo. _.....- 74.0) | 12, Columbia, Mo. 
South-Central ¢ 35. 4) ssw. 2, 376 Tulsa, Okla_......... 34.5) ssw. 2,501; Tulsa, 59.2) wsw, 12, Little Rock, Ark, 
Northwest ?__..-. 29.4) wnw. 1,1 Ellens , Wash..._|| 44.7) nw. 5, Medford, Oreg....... 73.0) wnw. 11, 561 Medford, Oreg. 
West-Central 36.2) wnw. 2,500} 10) Denver, Colo. 52.0} nnw. 5, 000 Red Bluff, a 60.0) wnw. 5, 10] Grand Junction, Colo. 
Southwest 35.0) ssw. 1, 52.0} ssw. 3 Albuquerque, N. || 64.0) sw. 8, N. 
ex. 
!1Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, * Mississippi, Arkansas, ouisiana, Oklahoma, Texas (except El] Paso), and western 


RIVER STAGES AND FLOODS FOR JUNE 1947 
C. R. Jonpan 


Precipitation during June was above normal over the 
froster part of the United States. Rainfall was particu- 

ly heavy in the central Mississippi and lower Missouri 
River Valleys. Two to four times the normal amounts 
for June fell in Iowa, Nebraska, Idaho, and Wyoming. 
It was drier than usual in the middle and southern A 
palachians and over a broad strip extending across the 
southern part of the country, except for Louisiana, eastern 
Texas, and along the immediate south Atlantic Coast. 
Rainfall was below normal also in Nevada, western Idaho, 
and the eastern parts of Washington and Oregon. 

Major floods occurred in the Central States. The 
severe and prolonged floods in the lower Missouri and 
central Mississippi Rivers were the worst in over 100 
years. The Mississippi River at St. Louis, Mo. reached 
40.3 feet, which was exceeded only by the flood of 1844. 
Several lives were lost and flood d e was tremendous. 
mt ag of the flood, with a table of flood stages for June, 
will be included in the July issue of the Review. 


Montana, 


* Wyoming, northern 
* Southern 


evada, and California. 
New Mexico, and extreme west 


Idaho, and 
Colorado, U northern 
alifornia, southerm Nevada, Arizona, 


Cc 


Drought conditions continued in the extreme South- 
west, with water ie critically short in some localities, 
according to the U. 5. Cnet Survey. 

Locally heavy rainfall at Lake Charles, La., on June 
19, produced local flooding. The heavy downpour of rain 
began at 5:50 a. m., and ended at 2:28 p.m. It was 
extremely limited in area and resulted from one continu- 
ous thunderstorm. Apparently the heaviest downpour 
occurred on the east side of the river almost directly over 
the city. The Mathieson Alkali Works, about 6 miles 
due west of Lake Charles, on the opposite side of the 
river, reported a total fall of only 6.25 inches. Cameron, 
about 40 miles south-southwest, reported a total of 0.22 
inch during the day; Kinder, La. had 1.62 inches; Lafay- 
ette, 60 miles east, had a total of 0.19 inch. The highest 
wind recorded was 23 miles per hour from the north at 
11:30 a. m., with an average velocity during the storm of 
15 miles per hour from east-northeast, shifting to south 
and southeast near the end of the rainfall. The total fall 
at Lake Charles was 15.79 inches. There was consider- 
able local flooding but the crest of the rise in the main river 
was 2 feet below flood stage. 
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CLIMATOLOGICAL DATA FOR JUNE 1947 


CONDENSED CLIMATOLOGICAL SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS 
{For description of tables and charts, see Review, January 1943, p. 15] 


. In the following table are given for the various sections lowest temperatures, the average precipitation, and the 
of the climatological service of the Weather Bureau the greatest and least monthly amounts are found by using 
monthly average temperature and total rainfall; the sta- all trustworthy records available. 


- o tions reporting the highest and lowest temperatures, with The mean departures from normal temperatures and 
ia dates of occurrence; the stations reporting the greatest premine are based only on records from stations that 
‘ and least total precipitation; and other data as indicated have 10 or more years of observations. Of course, the 
{ by the several headings. number of such records is smaller than the total number 
The mean temperature for each section, the highest and of stations. 
Temperature | Precipitation 

| [ g Monthly extremes F Greatest monthly Least monthly 

In. In. In, 

Alabama_... 77.4 Valley 4. 9.04) Thurlow Dam..__.._. 1.85 

73. 9 Mohawk.............. 2 Stephens Ranch.......| 1. 24) 53 
California. ......... 67.2 2 stations.............. Ellery Lakeshore............- 10.61] 77 .00 
Colorado..... 58.7 Eversol] Ranch. illon 2.63) +1. 20) 08 
Flotida.............] 70.8] 2stations............. 8. 7. 22.51) Tarpon Springs. 1. 56 

76.7 Camp 5. 22 Savannah Airport.....| 11.74) Alhany Airport 2.42 
69. 8 Mount 6.32 Rushville. 13. 21} Brookport........ ....| 2.51 
69.0 Tell City.............. 8.21 1s 8. 58] 2.43 
4 lowe... 66.3 2 10.40} +5. 84) Van Meter (River)_...|_ 18.12) 4.24 
71.8 4 stations..............| 105] 28) Syracuse... .........- 5. 20 . 58 

Kentucky.........- 72.1 eadquarters. 4.73 Jackson 1.74 

Louisiana.......... 80.6 North Livingston Pollock __......- 4.61 Mermontaw 

Maryland-Del-| 69. Fort George Oakland, 4.34 Picardy, Md.......--- 1.70 
| | aware. Meade, Md. 

Michigan. 61.6 2.95} —.20} Eau Claire............] 7.83} 
61. Grand 5. Winnibigoshish Dam 2.9% 
Missourl...........| 72.6 8. Birch 
Mont 56.4 Wise 3. Hamilton. 1.02 

Nebraska... .......-. 65.4 2 stations. __.......... 8. Plattsmouth . 2.87 

New England...... 62. 2 Woodstock, N. H....- 4. Pinkham Noteh,N.H-.| 8.46) Middleton, Mass. 2.12 
New Jersey........| 67.6 3. Philli 8.15} Cape 

New Mexico.......| 67.4 Adobe Ranch._......- d 2. 30} 9 stations. _.........-- .00 

New 63. 2 Lake Placid Club... 4. 9.93) Letchworth Park__._. 1.88 
North Carolina__..} 72.8 4 stations 4. 13.00) Laurinburg. 

Ni ----| 59.6 5. 10. 
67.8 3 stations 5. 12.07) Marietta. 2.15 

Oklahoma. 77.4 3. 11.99} Kenton. 

South Carolina.....| 76.2 4 10.76} Saluda. 1.20 
South Dakota...... 62.4 6. 10.90 2.63 

| 74.1 3. 7.55| Halls Leo 

81.0 2. 8.01) T 

Utah 60.8 2 5.55| 2 15 
70. 1 Mountain Lake....._- 4. 11.32) 80 
West Virginia......| 68.3 2 3. 7.84, McNeill. 1.79 
| 62.0 4.55| +135) 11. 49) 1.45 
54, 8 2 4. Middle Fork.....-.--- 10.26, Deaver......-.-------- 

Alaska (May)-....- 42,3 1 Hinchinbrook...| 12. 54) 8 stations......_...-.. T 

Hawaii (May)....- 71.2 Haleakala 7. 68.00, 3 stations 
! Other dates also 
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FLORIDA 
PENINSULA 


Key West ?........ 


East GuLF 


Miami 3........... 
Tampa !_.......... 


See footnotes at end of table. 
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New Enoranp | Ft. | Ft.| Ft. ° i° me ° %. » In. In. | In. 

85 62] 39 333) 47) 82) +2, 8/2. 21 0.0} 0.0 

“| 239] 45 75| 144| 52) 75) +1. 51 

403} 51 74| 36 121] 78) +1. 

“| 124) 33] 62 74| 46 | 86} 54) 70) oll. 17 

12) 4) 384 65| 39 207 54) 88) —, 57 .0 

"| 46 67) 45 56) 85) +. 711. 29 0.0 
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156 44) 76) 45 77| +1. 50 0) 

74 

| ¢ ol 77| 74 | 4 

-| 314) 415) 454) 75| 52 56) 72) 1/1. 08 
.| 114 57| 78| 52 15 75 +1, 5/1. 38 .0 t | 

“| 323] 47) 306) 80} 49 Plas +. 51. 

“| 805 104| 77| 44 —1.8) . 
“| 172 72| 52 4 82 —1.3} .90 

“| 123) 100) 215 54 43.63.23 

112) 100 82) 50 _...| 68) +1. 6/2. 25 8 

18} 8) 54 79] 64] +. 8)1.42 5 

“| 686} 4) 50 49 13 75) +. 4/2. 48 0} 

|} 125 R2| 56 4| 75 —. 3/1. 23 

| 

+11 

.|2, 253] 77) | 50 —. 4/1. 

-| 50, +. 1/8. 41 
-| 33 69 | +.3/2 60 
107| +1.0)2. 17 8 

.| 347 91 1 | 65 
“|1, 040 36 6 | 97 

182] 62) 77 1 —. 7/2. 36 oma 

65} 73) 1 0 +6. 4/6. 00 
43 11 +3. 7/8. 36 

6.54) +. 

21 1,013.9 88} 73\10| 78 74\ 4.31] +. 1/1.03 sw. |17 

1, 014. 2 $4) 68| 7! 72| 9. 16, +2. 013. 66 se. |10 4 

1, 013.9 89) 68 72, 6.15) —1, 1/2. 13 s. [13 

|’ 
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375| 67 7 2 

247| 82) 1 
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PLATEAU 
Baker 


NORTHERN 


Pocatello t___._._..|4, 478) 


Boise 


Del Rio. ...-.....- 


Wichita 


Sacramento 
San Francisco 


Red ___.... 


Roseburg.........- 


Portland, Oreg.?... 


Coast 


SourH Paciric 
Los Angeles. 
San Diego !.......- 

PaNnaMa CANAL 


eights... 


; otherwise city office records. 


4 Pressure (adjusted to old city elevation), temperature, and hygrometric data from 
oF > —T ‘Temperature and precipitation from city records, other data from airport. 


Norte.—Except as indicated by notes !, *, 4, and ' data in table are city office records. 


3 Barometric data (adjusted to old 
ise city office records. 
ations taken bihourly. 


otherw: 


Observ: 


| 
District and 
MipoL_e SLOPE— 
Oklahoma City | 
SOUTHERN SLOPE a 
Abilene 
Amarillo | 
| 
MIDDLE PLATEAU | 
Winnemucca. 
Modena. 
Salt Lake City 
Grand Junction !__ 
Spokane !____..... 
Walla 
Yakima 
PActiric 
Coast 
North Head. .....- 
Tatoosh Island... 
Paciric 
Coast 

a 


| 


108 


[The table herewith contains such data as have been received concerning severe local storms 
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SEVERE LOCAL STORMS FOR JUNE 1947 


States Meteorological Yearbook] 


JUNE 1947 


storms that occurred during the month. A revised list of tornadoes will appear in the United 


Loss 
of life 


Character of storm 


Remarks 


Phillips County, Kans. 


Payette-Fruitland area to 
vicinity of Emmett, 
Idaho. 


Butler County, Kans....- 


North Council to Middle 


Great Falls, Mont., 12 
miles northeast. 
Wheeler County, 


Big ‘Stone County, Minn. 


Shamrock, Wheeler 
ounty, Tex. 

Near Milford, Nebr...... 

Stafford County, Kans... 


Ford County, Kans 


Atchison County, Kans_. 


4and7 


4and 


See footnotes at end of table. 


2:30 a. m 


13% 


1, 760 


10:10 a. m.-2 p. 


Several hundred 


$15,000 _ 


Up to $250,000. 
No estimate__....... 


Heavy hail_...... 


Violent winds. ........ 


Rivers and smaller streams overflowed. Crops in 
lowlands under water; ay! = families in low 
sections forced from their Some streams 
highest on record for June. 

Moving from southwest, it first touched das 
miles southwest of Pine Bluff. ys g the 

the 
the northeast. Forward 

. Area of greatest damage 

at Union. Only point of apparent total destruc- 

tion a short distance west-northwest of Ladd. 300 

injured; 500 homeless. Fish were kilied in Bar- 

Bayou. 
in southwestern part of the county. 


nerally the size of or 
oved from southwest; path 8 miles } 
described as ‘‘small to golf-ball size”. fell 
throughout the orchard areas in the vicinity of 
Payette and Fruitland and near Emmett. Damage 
was estimated at 25 to 30 percent of the crop in the 


ajor to 
crop. Se value of loss of fruit uncertain 
because of market conditions. Alfalfa and some 
row crops also damaged in the Payette Valley. 
Storm moved from west to east up the Payette 


Valley. 
Undoubtedly a severe thunderstorm and not a tor- 
nado; evidence indicates that it was the remnants 

of the tornado which passed near Pine Bluff, Ark. 
on the same afternoon. Over 8 inches of rain fell 
at Morehead, Miss., —- 1 6:50 p. m., dam- 
age primarily to crops, tho 2 barns and several 
houses were destroyed ond me many others damaged. 
Destroyed the de = & warehouse, and damaged 
1 house and a mill hoi 


d damage 
tam 2 niles south of 
7 miles 


<n power dam ~y East Pittsford, Vt., 6 miles north- 
east of Rutland, Vt., collapsed. © Outlying sections 
in the lower portion’ of t the city flooded to an esti- 
mated depth of 9 to 15 feet necessitating the evacua- 
tion of 500 families and suspension of power plants. 
City was deprived of drinking water, qresttehy, 
than 24 hours. The main- 
trestle bridge of the Rutland Railroad over East 

an ways were m 
by debris. A considerable amount of | 

cultivated ground in the Rutland area were 
under a thick layer of silt and gravel; growing crops 


Reported velocities near 80 m. p. 

and Bi Dora an 
— community. Many power and commu: 
lines broken. Crop — light. he from 


southwest, path 20 miles | 

Moderate hailstorms on June 4 and 7. 
Storms headed in Mill Creek. Canyon—took a 
narrow path through North Council orchard area— 
coming from northeast and then turning ~ 
directly north. Principal crop damaged, ples; 
in center of storm 90 percent of fruit badly mar 
balance of area 10 to 35 percent marked. 

Crops and buildings damaged. Path iy — 
Pierceville, in southwestern bo 
ern Gray County. Poultry vy 
hailstones were 9 to 114% in 
Losses in and near Pierceville totaled about $20,000. 
Wheat dam over a somewhat smaller area in 
southeastern Gray County at 9 p. m. 

Winter wheat loss. 


Buildings damaged. 


 ~ to heavy hail that accompanied a severe thun- 

rstorm caused considerable damage to growing 
crops and slight damage to eroperty. 

Damage mostly to crops by hail. Estimated damage 
includes amount at itty 

A farmhouse considerably demeged and other build- 
ings on this farm destroyed. 

The more severe storm occurred on the 5th. It was 
centered in a path running from 5 miles southwest 
of Hudson to the extreme northeastern part of the 
county. Gardens were riddled and many window- 
pone broken around Hudson, although principal 

mage was to crops. Storm of 4th moved from 
northwest; path 12 —e long. 

Hall damage to wheat in an area west of 
Dodge City through the east-central part. Moved 
from west; path 10 miles long. 

Winds of tornadie proportions damaged aT 
across most of the central part. The aot! 
through Effingham and the arthensinee edge of 
Atchison. Most of urban damage due to falling 
trees and broken tree limbs Shieh etesk buildings. 
No crop damage re Moved ft from west- 
southwest; path 22 m 


| 
Width 
i: Ohio, entire State of.:....| 1-2-6-7- Heavy rains........... 
13-14 
Pine Bluff, Ark_........- 1 | 38 | 
1 | Afternoon............- © | 
1 | 5:45-7 p. 12| Probably 
Bolivar County, M 0 | $20,000. .............| Highfwind and hail-.. 
Dear Benolt 2d Boot. 4 
d Loma, 3 | 4:45-6:00 p. m_...-...- 880} 0 | $2,500...............| 
Rutland, Vt_............- 3 | $10 | $2,000,000............| Heavy rain............ 
+ 
| Fork of the Weiser 
| River in Idaho. 
| 
and Gray Coun- 13} 0 Heavy hail... ..2...-.- 
| ray p.m... $420,000 vy 
| 4} 5:20 0 | Tornado; hail. 
Late afternoon........| Narrow | 0 3 smal] tornadoes...... 
4:48 15 © | $50,000_.............| 
| 4 | 9:47-10:15 p. 440} 0 | _ 
| | 
| 
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Loss 
of life 


Value of property 
destroyed 


Character of storm 


Remarks 


Berlin, W. Va., and vi- 
cinity. 


Blaine County, Okla..... 


rere 
Neosho County, Kans-_... 


The Dalles, .» north 
end Was 


Trumbull County, Ohio-. 


Lower Yakima Valley, 
Wash, 


Crawford County, Kans. 


Morris County, Kans-_... 


Douglas County, Kans... 


See footnotes at end of table. 


on 


7and8 


Evening... 


-- 


1, 760 


1, 760 


114-2 


4 


Not estimated_...... 


Hail and windstorm... 


In the vicinity of Topeka, at the airport of the Allen 
Flying Service, a ked plane damaged and a 
small house mo about 6 feet. Moved from 
southwest; path % mile long. 

Man instantly killed by lightning near Snyder. 

1%-inch hailstones caused severe loss of wheat in 
section arourd Cheyenne Wells; damage spotted 
and ranged from 10 to 50 percent. 

—- dam to wheat in the north-central por- 

tion; spotted age in other ree Storm one of 
oved from west- 


the worst in recent years. 
northwest; path 18 miles long. 
Wheat ren to 100 percent in storm area, 
which was located in southern part of county. The 
of the storm was centered south and 
wood, where nearly complete losses oc- 
curred. oved from northwest; path 15 miles long. 
Chief building damage from falling trees and limbs 
a high gusty wind at Junction City. No crop 
Gamage occurred in vicinity. Moved from south- 
west; path 3 miles long 
Storm originated 3 miles northwest of Leonardville, 
and dissipated in the vicinity immediately east ot 
Randolph. High winds damaged buildings, but 
no crop loss. oved from southwest; path 15 miles 


Loss was confined to few damaged roofs and trees. 
Storm path an through west edge of Reading. 
Moved from northwest. 

About I p. m., tornado formed about 4 miles north- 
west Julesburg, followed an easterly course to 
near the north edge of the town, and at 1:40 a 
moved in a southeasterly direction through the 
town. R.A and automobiles damaged or 
demolished injury to 


ns. 

fects, oats, wheat; stored feed, and livestock): 
$2.600; property damage, $497,400 

Moved through 15 blocks in west Cham , then 
eastward 15 miles, causing slight 4 4 at Ogden. 
Forward speed, about 10 to 25 m. p. h 
Storm began 6 miles east of Chester and traveled due 
east down Highway No. 60 for te miles. Farm- 
house destroyed; barn d 2 horses an’t 2 
cows killed. 


over about 1 square m Gardens and 
practically Windows broken 


Between Canton and ee City—12,800 acres dam- 


a gs completely destro: trees uprooted an 
twis ly, destroyed: away; 4 persons 


; cars an lown 
damaged. Hundreds 
lines down, water and gas 
mains broken. Poles blown around like splinters. 
Chief damage to buildings in the storm path, which 
was through the northern part of the county, espe- 
cially in Chanute, where many roofs were damaged 
by hail. Hundreds of windows were broken, nearly 
electrical s' damaged, and thousands ‘of glass 
panes in green shattered. The hail fell with 
sufficient force to dam: steel car tops. Crop 
losses were rather limi Hailstones from % to 
2 inches in diameter. Moved from west; path 20 


miles lo’ 
west to east. Fruit badly ha 
aged, buildings flooded, severe soil erosion 
and camp trailers covered with flood debris; ¢ city 
T apparent int about 3 miles 
‘ornado ap’ tly mo’ m point a m 
io, eastward into Sharon and 
Pa. About 30 homes wrecked and 100 
people homeless in rural areas: 40 injurec. 
damage to ripe, unpicked ch , ranged from 
10 to 60 percent. Local damage to ‘truck farms. 
Monetary losses not estimated due to variation in 
ae and salvage. Few basements ficoded. 
amaged area centered in and near Arcadia. Loss 
= hail damage to Lag ae and crops was esti- 
mated at $7,500. One ps injured by fying 
—y Wind damage principally to smaller b 
ngs. Moved from southwest; path 1 mile long. 
Buildings, including a ——_ unroofed. Scores of 
automobi reets flooded; street and 
traffic lights out during a em Orary power shut-off. 
Streets flooded up to 5 feet, and large sections of 
many roadbeds torn up; dozens of trees fell, dam- 
aging 2 automobiles; 60 manhole covers washed 
into the street. Lightning struck a home in the 
Dundalk section, damaging the chimney and roof. 
Power lines blown down. 
Heavy, dark storm clouds over Herington be- 
into a toate, which struck 
the ground in open country between White 
City and’ Parkerville, The funnel-shaped cloud 
dissipated rapidly. Storm moved from — 
High winds with tornadic characteristics caused 
siderable damage to gr and cr 
vicinity 7 miles east 
damage also occurred to 
from west. 


Mercer 


con- 
ope in ine 
gerdens. Moved 


| 

Width | 

Place Date Time of path, 

yards | 

Shawnee County, Kans.. 400}. 0 High 
Snyder, Colo. ...........- | 

Cheyenne County, Kans. 5 | 8:30-9:30 p. m........- 112} 0 | Heavy 
Rawlins County, Kans. 5 | 9-11 | 

Geary County, Kans..... | $2,000...............] Windstorm........... 

Riley County, Kans...... 6 | 3:30a.m............— 

Julesburg, Colo........... 6 | 1:40-2 150} 0 | $500,000.............| Tormado.............. 

Champaign, M........... 6 | 3:30 p. m.............- 

Major County, Okla., 6 | 7:15-7:45 p. m......... 200 0 

0 | No estimate.........| Heavy hail and rain... 

6 | 9p.m_................| 0 | Considerable........| High wind and hail... | 
7 | 4:22-4:53 p.m. ........ 12] 0 | $175,000.............] High wind and heavy | 

hail. | 

| 

7 | 4:50-6:15 p.m.........1. 125] $850,000.............] Severe thunderstorm 
and flash flood. 

| Afternoon and Heavy rain, local hail, 

880 | | Holl and tornado... 

Hagerstown, Md........- 7| 0 | Estimated $500,000..]| Heavy rain and wind... 
cinity. 


| 
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States Meteorological Yearbook) 
4 Loss| Value of property | Character of storm 
yards destroyed 

Cabell County, W. Va... 7-8 | Night of 7, continuing |.........- 0 | $105,000 estimated...| Torrential thunder- | Damage to roads and bridges, estimated at $30,000; 

most of the 8th. showers. damage to crops and loss from soil erosion, est estimated 
blocked temporarily and 
ents fi 

Little Skin Creek, 7-8 | Night of 7, continuing |-........-| 0 | No Heavy rain and elec- | Local flash flood 

Va., about 3 miles on 8. storm. 

southwest of Horner. 
Claysville, Pa_........... Thunderstorm did much ome to gardens. 

and trees uprooted; windowpanes broken; tele- 
phone and electric wires down. 

Connty, Ohio_. 8 | Early morning Severe thunderstorm ..| Trees blown over and electrical service impaired. 

Vadis, W. 8 0 | No Heavy rain. .........- at swept away by flash 

in F ree 

Huron County, Ohio... Heavy rain and hail...| Damage to trees and wheat. 

Buckhannon, a, 0 | No Heavy rains........... soil erosion damage. Some cultivated 

and ty. fields flooded and some meadows and pastures 
Hail driven high winds. 

Rely. LeRoy County, 8 | 2-300 p. m__........-- |880-1, 760 0 | $300,000. ...........- Tornado, hail__....... Buildings, equipment, and crops on 3 farms com- 

Co fawene' destroyed; 12 other farms affected. Esti- 
damage: wheat in the field, $100,000; grain 
and feed in storage, $5,000; cattle, horses, and 
poultry, $5,000; buildi —"., and equip- 
ment, $190,000. Length of path, 20 miles. 3 
ple slightly wounded. 

Mont., vicin- 3-4:00 p. m Light Seinch stones, soft, 

Ruby Dam, Mont-...... Afternoon... - 4 Thunderstorm and near Alder when squall came up: 

Hutchinson County, I Narrow EES High wind and hail... Hah, ry wind, blowing trom southwest to northeast 

Dak. oe y heavy rain and hail about 5 
les out of Menno, damaged grain fields and 

Clarksburg, W. Va_...... 1 | Thunderstorm ........ Lightning s struck a garage killing the owner. 

Romney, WwW. Va., 8 | Afternoon............- 19-12 0 | No estimate......... Heavy hail............ damage to fruit; considerable damage to 

[os of iy 4 garden crops. Hail driven by high winds. 
am oun’ 
y, 8. Dak... Narrow High wind. -........... High wind, blo from south to north, about 7 
wl P_~). southeast fe adison, blew down a barn and 
severa 

Wisce., vicin- Severe wind........... 12 barns destroyed; several other buildings 
many trees, les and wires down; corn and 
damaged. Path 5 miles long. 

9/1 © | 906,008. Mall. . Medium hail to grins and sugarbeets. 

Wayne County, Ga_..... 9/4 p. m. Wind and Areas near O’Qui and’ P Piney Grove 
settlements struck k by high winds and pa con- 
panning Ke. damage to cotton, corn, and to 

oon Sates placed at $5,000. Some damage to 
buildings, mostly to roofs and windowpanes; 
losses approximately $500. Hail mostly of medium 
size, with some stones as large as 1 inch in diameter. 

South-central to north- 9| Late afternoon and |.......... 2 | $2,000,000............ Severe windstorm | State Insurance Comm claims 

eastern Nebr. early evening. me hail) ing ame had been filed. Severe windstorm 
cov arge area. 

Savannah, Ga., near...... 9 | About 5:15 p. Wind and hail. A severe thunderstorm. High winds caused damage 

and ana estimated at $4,500. dairy buildings 
an airport —— badly » including 
or damages to 4 lanes. 1 cow and some 
a. killed. Light to moderate un 
Pigertens Murray, | 6:20-1183 p. m........].......... 1 | $625,000. ............ | Possibly small tor- Many barns, cabins, garages, farm ma- 
enville, Kandiyohi nado. silos, win and automobiles de- 
Counties, Minn. molished or dam d: a number of farm houses 
damaged; State ospital buildings wrecked or 
; 3 boxcars and 3 tankers lifted off the 
tracks; many poles and wires down; hundreds of 
trees ciprooted: much poul 
peop ;, grow crops 
Storm path 140 miles long, from southwest to 
Ppa. Murray, 9 | 6:30-11:53 p. m.. 0 Hail Light to heavy hail caused considerable damage to 
anti Min. i- growing crops and some damage to property. 
Pipestone, Murra 9-10 | P. m.-a,. m. 0 Heavy rains........... Railroad tracks and 6 road bridges w: Hooded; 
Renville, Kan ways, roads, streets, and ee Gael 
yoni Saheumtions ‘Minn. lands inundated; growing crops damaged 

Darlington, 8. 10 | Late afternoon. - Electrical. ............ 1 man killed by lightning. 

Atlanta, 11 | 5:30 p. m 0 | 1h ond Gostreving 
—, other stable equipment, and 5 b 
orses. 

Southeastern Donley 114-25 0 | Estimate not avail-| Hail Considerable damage to crops; some damage to 

County and n able. buildings. 
ern Tex. 
Sacramento, an 11-12 © | $278, 000............. Relatively small damage to a 
Yolo Counties, Calif. prunes, and other fruits due 
loading and shattering of grain. Wind ceased 
oe get out of control, thus contributing to 0 total 
Harrisburg, Pa........... 0 Thunderstorm. Hailstones as big as eggs. Electric and telephone 
pet interrupted, trees uprooted, and many 
damaged. 
Southern half of Wyo..._. 11-12 0 Heavy snow. ........-. Heavy fom to livestock. In many places this was the 
Deerfield, Va_............ 12 | 4-4:40 p.m... 0 Lightning and wind...| Lightning killed several cows; wind | omni some 
unroofed several buildin: 
Great Falls, Mont........ 13 | 4:43 p. m- Maxi velocity, 60 m. p.h. fom 
visibility ve mile. Extreme wind, 65 
Havre, 13 | 6:50-7:09 p. Thunderstorm, wind..| Maximum wind 42 m. bit h.; 4 tlle visibility. Daim 


See footnotes at end of table. 


to roofs, fences, an 
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| 
iy, | 
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Width 
Place Date Time of path, | Loss| Value of Character of storm Remarks 


New Smyrna Beach, Fia.. 14 | 2:05 p, m....:..-----.- ee Squall and severe | Damage consisted of roken windows and partial un- 
thunderstorm; wa- of old Early reports d 

a velo) as storm mov: ou sea. 
Lake Garfield, Fla_....... 14 | Afternoon. Tees — houses damaged and a number of citrus 


rooted. 
Atchison County, Kans.. 15 | 3-4:30 a. m. | High wind and hail... enw fruit trees damaged hail driven ny 
strong winds in the ma of 
Patches of hall still remained in yards at 
nestimated crop damage to — thousan 

acres on the vicinit uron, north- 
Hee Atchison torm moved from north. 
Brown County, 8. Dak... 16 | 5:25-5:38 p. m.........| Narrow 0 High wind and heavy | High wind southeast to northwest, accomnpenees by 
rain. heavy rain, dainaged trees, power and telephone 


Columbus, Mont., vi- 8:20 p. m.............- 440} 0 | $12,000. Hail oderate to heavy, marble-sized stones. Damage to 


winter whea' 
County, Kans... 16 | 1€:30-11:30 p. 12 Heavy hail............ Hailstones varied in size from marbles to nearly as 
large as baseballs. Greatest loss occurred in the 
PAA part of the county, with considerable 
spotted damage in other parts. Chief loss from 
Storm moved from southwest, path 
m ong 
Brown County, Kans.... 13 0 | $100,000... do Chief loss from spotted damage to wheat ranging up 
to nearly 100 percent in many fields in the 
of the county where the storm path centered 
m Fairview t h Horton to meee, Near 
Fairview drifts of hail were re p deep on 
one farm. Fruit trees and garde: = badly hit 


in spots and some roof damage oeourred 

Storm moved from west; path 544 miles xt, 

Sterling, Colo., northwest. 18 | 2p. m.. a8 © | $10,000. ...........:-] Tornado.............. Buildings and crops on one farm severely damaged; 
other farms in Liberty Schoo! area affected. 

Davenport, Fla......-.--- 


0. Thunderstorm........ lean to killed as they sought shelter under 

a ona 
Longmont, Colo........-- 5, 240 0 | $50,000. Hail Eee-sized hailstones destroyed crops and damaged 
uildings in an area of 30 square miles around 


Longmont. Roofs and greenhouses a | 

damaged, windows and neon signs broken 

‘ crop loss from 25 to 75 percent. Crops 

affected were its, row crops, hay and grain. 

Ry, Boe County, 18 | P.m. 0 | $120,000. Flood Green Horn River flooded homes, washed out roads 
Hail 


= 12 bridges, and damaged the the water supply sys- 


d of ep tail te of 
county. Some damage to wheat fields occurred in 
southwestern portion. Storm moved from south- 
west; path 10 miles 

Lyon County, Kans.....-. 18 | 820 p. m.....-....-..... 880 0 | $4,000_. < do. vache Spotted hail damage to in southeastern part of 
Lyon County east of Olpe. Larger stones were the 
size ofa dime. Storm moved from west-southwest, 
3 miles long. 

nderstorm began 6:15 a. m. and continued 7" 
ie m.; rainfall between 6 a. m. and 3 

hing 


Chase County, Kans...-.- 18 | 6-7:30 p. 1,320 0 | Small. 


Lake Charles, La......-.-| 19 | 5:50 a. m.-2:28 p. 0 | Exceeding $20,000...| Cloudburst. .......... 


15.79 inches; 6-hour amount, 15.38 sehen 
(6 a. m.-12 noon), exceeding the previous greatest 
recorded 6-hour amount of 14.16 inches at Taylor, 
Tex., on Sept. 9, 1921. A refrigerating company on 
the a drainage ditch whidh overflowed, 


“Ty Cleveland and vicinity 19 | 2:25 p. m.-around 4 |! Several 1 | $400,000-$510,000.....| Wind, hail and rain....| The storm struck first in Rutherford County, causing 
eland County, p.m some damage, then moved into southwestern 
Cleveland County, becoming more severe. Hail 
cut a wide swath through Boiling Springs to Latti- 
more and across to Fallston; wind uprooted numer- 
ous trees, unroofed several buildings, and blew 
down a smokestack. In Shelby, a radio tower was 
felled and 1 man electrocuted. Wind and hail 
Gn to young cotton and matured grain esti- 
mated at $400, 000-$500,000. + damage to other 
was at $10,000. 
McCormick, 8. C.......- 19 | Late Blectrical............. killed by lightning. 
Plentywood, Mont., vi- Light bail: very little damage. 


ty of. 
Vida, 12 miles 19 | 10:00 p. m............-. 1, 760 Moderate hail, small stones; slight damage to grain 


north of. and gardens. 
Along the Wake-Chat- 20 | Around 4a, m........| 0 | Estimated over | Hail, wind,andrain...| Storm struck a 6-mile area the Wake-Chatham 
ham County line $100,000. border, leveling several build and causing crop 
and property damage estimated to be at least 
$100,000. Most crop damage to tobacco and corn, 
tobacco almost completely destroyed in some 
s. 
3 jowashigs of Wayne 20 | About 6a. m.........- 12 0 | Unknown........... Wind and rain, hail...| No estimate of d readily available, but tobacco 
County, N. C. and corn suffered heavily. Hail which fell for 15 
minutes in an area of 3 square miles also damaged 
cotton, soybeans, and watermelons. Damage in 
some fields ran close to 100 percent. High winds 
unroofed several buildings. 
_Fall River County, 8. 20 | 4:30 p. m 0 | $75,000. ............- Flash flood............ In Hot Springs 5 bridges washed out, rail- 
Dak. road tracks and highways ——~ 9 telephone 
lines wrecked, streets and basements 


Death Valley, Calif...... 20 | About 5:10-9:00 p. Cabins damaged at Stovenive Wells; several trees 
d blown down at Furnace Creek Ranch; roof 
off Chief Ranger's quarters at Cow Creek: tele- 
s p= poles upset; glass blown from 
extended into the Antelope Valley phe also 
County (e vation 6,202 . gusts 
reached a velocity of 128 m. p. h 


See footnotes at end of table. 
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severe local storms that occurred during the month. A revised list of tornadoes will appear in the United 
States Meteorological Yearbook] 


Loss 
of life 


Character of storm 


Remarks 


Welby, Brighton, 


Mont., vicinity of. 
Butte, 6 mi. 


northw 
Decatur Kans. 


Wadena, Minn. and vi- 
cinity. 

Rawlins County, Kans... 

Rush County, Kans....--. 


Sumner County, Kans--- 


Kingman County, Kans-. 


Pratt County, Kans-_..-.- 


North Little Rock, Ark_-. 
Paragould, Ar 


"Ramsey, Scott, 
ws kota Counties, 


in Ramsey,Scott, 
akota Counties, 
County, Kans... 


Russell County, Kans.... 


Osborne County, Kans__. 


21-22 


21-22 


25 and 
26 


25 and 
26 


See footnotes at end of table. 


11-2 


13% 


& 


ooo 


Not estimated__.___- 


Violent wind and 
heavy hail. 


3 heavy 


wind, 


High wind and hea 


Hailstones, size of marbles, damaged many gardens. 
Heavy loss to livestock. Rainfall amounts ranging up 

to4 inches or more at some stations. Combined = 
to livestock in this and snowstorm of 11-12, approxi- 
mately a quarter million dollars. Losses were con- 
fined entirely to pouly shorn sheep and new lambs, 
In this storm, some local flooding was conten but 
losses were not large 


from west of ‘Logan to 3 miles of 
Almena the eas of the county. 7 
clouds visible Two of the t 
caused destruction of much pro Le hy SL Crop dam- 
ane was about $7,000. 3 people 
Buildings on 4 farms destroyed, paar buildings 
> a seriously. 4 cars 


lroads, bridges, 


on 22 others. 8 ns 
wrecked; some livestock 


ures were Ww out or 

slight ¢ light hail size of peas. 

Man killed by lightning. 


Wheat damaged in 3 areas around Oberlin. The 

lager losses were 12 miles northeast and about 34 
iles northwest, with a much smaller damaged 

area southwest of the city. Storm moved from 
west; path 6 miles ae. 

Light et to heavy: hail caused considerable damage to 

One set of farm Wulldings was Gestwuyed north of 
Herndon. Other details unknuwn. 

Spotted damage over the county with several areas 

ing severely hit. Hailstones were generally from 

% to ¥ inch. Storm moved from west-northwest. 

Storm paths traversed the county from the north- 
west to the southeast, spreading to the southeast 
of Belle Plaine on the 25th and centering south of 
Mayfield to Perth eastward on the 26th. Chief 
loss from crop damage; property damage also very 
heavy. Halilstones ranged up to size. 
High winds which accompanied the hail toppled 
oil derricks and silos. 
heat was damaged across most of the northern part 
of the county. Hailstones were generally about 
% to 2 inches in diameter. Damaged areas ae 
centered from Varner and Kingman eastward to 
the county line on the 25th, —~ from Calista to 
Adams on 26th. All 3 storms moved from north- 
west; lengths of paths about 15 miles. 

1 to 2 miles wide for distance of 40 miles, from north- 
east of Groton, Brown County into Day County. 
Aan damage to crops est at 20 to I 


by lightning near Warden. Most pro 
d hail to business property 


ons loss to wheat in the Chene community west of 
lamage comparatively lig ough many 
chickens were killed. Hailstones, ‘which were re- 
as large as baseballs, damaged 
ildings in pcality 4 miles south of Chen 
Storm moved from northwest; length of path ] 


miles 

Wheat ‘bad! in northeastern ion of 
county. eaviest losses centered in area =| 
town of Luka. Strong winds, which accompan 
the hailstorm, caused minor building damage in 
Luka and Pratt. Storm moved from northwest; 
path 15 miles long. 

Homes damaged by falling trees; 1 trailer destroyed. 

Broken windows and damaged roofs. 

Extensive damage to trees, a number of poles and 
wires down, several airplanes and hangars damaged. 


Light to heav 
to 


Very high win ds which Rosell une 
through the city 
hief to trees and a few w 
No damage to crops. Storm moved from north- 
west; 
Scattered property and crop — 
northwestward. Major part 
Storm moved from 


| Width 

two-thirds of 20-21 0 | Cold, heavy rain....-- 

Wyo. 

Joaquin, and other pears, plums, and 
j 

counties in central Calif eed lodging. Fires roine “ont of control: 
covers) bundines end fiel 
Hopewell Junction, N. Y- 0 | Unestimated_.......; Hail..................| Tree fruit within 2 miles of Hopewell! Junction, 
b Dutchess County, severely damaged. 

0 | $10,000. Hail caused severe damage in spotted areas near 
, Yuma. Prinicpa! crop affected, wheat. 

Phelps County, Nebr....| Ml | Night.................| Various | 0 | $175,000. ............] 5 

| Central Nebraska. | Night.................| Wide- Several millions____. ~ rains and | Severe damage to crops, roads, rai,’ 

n 

13 © | $128,800. ............| Heavy 

24 0 | Not estimated......| Small tornado......... 

|| 14 0 

| 

25 | 5:30p.m.and 14 
26 | 6a. m. 15 
4 
| Northeastern 8. Dak. 25 | 5:30-7 p. 
| Sedgwick County, Kans.. Evening and morning. 15 0 | $500,000. ............| Heavy hail_..........- 

0] $20,000..............| Heavy | 
Me from that of peas to hen eggs. Storm moved from 
26 | 10 p. 1760 0 | High winds. .........- 

26 | 10:45 p. m............. 110 0 | $1,400. ..............] Strong winds__........ 
| 

a : 
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severe local storms that occurred during the month. A revised list of tornadoes will appear in the United 


States Meteorological Yearbook) 
idth | Value Character of storm Remarks 
Place Date Time -_ oflife d 
ity of. 
Heavy hail, small stones; considerable to severe 
Billings, Mont., vicinity 27 | 1 p. 1760 oo. >to and field pens. 
Western, 8. 1 mile long, Just north of Spearfish: several buildings 
wrecked; some livestock killed; and several 
u 
Glasgow, Mont., vicinity 4p.m 12 0 Hail 
Havre, Mont., vicinity of. 27 | 7:30 p. m 14] 0| Some do... Motante, to heavy hail, 1 inch stones; wheat and 
south A six-unit veterans’ housing 
coun creamery, a lumber y and a nds grand- 
eastern ties, Mi stand unroofed; church steeple blown down; 6 
n tanks destroyed; basen, hemeen ouses, town 
uildings, forages, and automobiles damaged; a 
number of airp wrecked and many damaged 
hundreds of trees uprooted; many poles, wires, yo 
power. lines down; some livestock and much poultry 
illed; a number of persons injured; growing crops 
Path about 200 miles long; direc- 
xtreme estern. 27-28 m.~4:30 $125,000 Hail Hews from west Se thunderstorm. 
0 bs eavy accompan vere thun 
south- 9p. Much damage in places to growing crops and con- 
eastern counties, Minn. o | $5,000 d rty 
h -28 | 9p. m- Electrical. ...........- farm home, 
eastern counties, Minn. 
000... Hail Damage in vicinity 8 miles north of Potwin. 
thern Severe linesquall and About 150 beens 15 sil church, 
Wisconsin, southern....... 3-00 | 7D. store, and 8 small airplanes demolished; many 
houses, buildings, windmills, and farm equipment 
dam: Large losses in growing crops and by 
soil erosion. Hundreds of trees uproo ” blocking 
4 han 5,000 telephones out of order. 
Heaviest wd, to utilities in Dane County. Some 
livestock and much — killed. 3 people were 
injured. Several — ye and bridges were dam- 
aged; 400 feet of rai rack washed out 5 miles 
south of Sparta, near 
a Estimated flood damage, 
heastern a 1 0 Hail ..| Hailstones, size golf balls, cut through a strip 2 miles 
wide and several miles long east of Sioux Falls. 
$200,000 Tornadic wind Loses baat 
Hopewell, tion of Main St., and 6-block wide residential area; 
several people in, ured; none seriously. and about 20 
left homeless. ommunity was isolated for nearly 
9 hours. Approximately 100 buildings dam ja 
men drowned in Cataw ver while when 
York, 8. batt best was b sudden wiad. 
Scot County 5-5:30 p. m. 1Up to n strips, mostly in tsblu ut 
0 Lae » heavy spotted d in much of southern Pan- 
Nebr handle. Some wind damage. 73 —. living 
quarters in Scottsbluff made uninhabitab! 
Chewsville, Md.......... Wind and rain........ damaged; trees and power poles blown 
counties of Severe thunderstorms.) A number of buildings by lightning. 
Ohio. 
:30-9:30 p. m___.....- 11-6 0 ee a EE Severe loss to wheat, corn, and barley. Storm 
Hexen, 29 | 8:30-9:30 p. m $2,000, Sout miles 
and neon signs b - 

Saunders County, Nebr. Se 1 Up to Winter wheat damage up to 100 percent; covered 
northwestern po . 2. ariel areas were y hailed; some damage to 
Windstorm. -.......... Probabl 4 small + — a barn and 3 

oe other buildings; 3 persons injured 


See footnotes at end of table. 
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Width 
of path, 


Loss 
of life 


4 


Value of property 
destroyed 


Character of storm 


Northern half of Iowa... 


Northwest half of Iowa__. 


May 1947 


$200, 000 


15, 000 


yp lb Th Craighead County, at 4a. m. 
Damage most! to homes, churches, and 


y to 
schools. | person killed st Caroway. 35 people 
one mile long; buildings unroofed; sheds blown. 
up; shade and fruit trees uprooted; 2 persons 
Large biack funnel-shaped cloud resembling tornado, 
accompanied by roaring noise and large hailstones 
measuring 1% to 2 inches in diameter. Damage 


a to eight inches of snow fell over northern Iowa. 
Des Moines it was the latest snow in history; 

rab ann other stations reported record amounts 
for any May date as well as the latest snow on 
record. Branches torn from trees. Disrupted 
electric and telephone service in many communi- 
ties. Heaviest snowfall amounts were 8.0 inches at 
Cherokee, 7.5 inches at Waukon, 6.0 at 
and Alton, and = inches at Cush ilford, 
Northwood, and Iowa 
Temperatures fell to a low of 23° at Cherokee and 
Primghar, and readings in the northwest quarter 
were generally below 28° F. Freeze caused heavy 


1 Miles instead of yards. 
* Includes run-off. 


| 
: 
114 
Craighead, Greene, Poin- eee 150; 1 | Severe thunderstorm .. 
sett, and Mississippi 
counties, Ark. 
north. 
2 ¥ reported to roofs and crops. Numerous persons 
indicated of fruit destroyed. No estimates 
of the loss were received. 
tore mage to truck crops and some fruits in nortnwes 
quarter; elsewhere damage Was spotted. Corn 
recovered in good shape—mostly just set back. 
ry Little or no damage to small grains. Light and 
Ya spotted damage to soybeans that were up. 
t $ 
ny 
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SOLAR RADIATION AND SUNSPOT DATA FOR JUNE 1947 
[Solar Radiation Investigation Section, I. F. Hanp in Charge] 


SOLAR RADIATION OBSERVATIONS . 


Explanations of the tables and references to descrip- 
tions of instruments, stations, and methods of observation 
and to summaries of data, are given in the Monraiy 
Weartuer Review, vol. 72, page 43, January 1944. A 
list of pyrheliometric stations is given on page 45 of the 
same Saviww. An explanation of the formula used in 
computing the air mass values for each station will be 
found in vol. 75, No. 3, March 1947, p. 47. 


TaBLE 1.—Solar radiation intensities during June 1947 
{Gram calories per minute per square centimeter of normal surface] 


Sun’s zenith distance 
Vapor 
pressure 
Date A.M. P.M. 
7:30 | 1:30 
78.7° nr 0.0° | 75.7° 78.7° m.1 
MADISON, WIS. 
Air mass 
4.81 | 3.84 | 2.88 | 1.92 | 0.96% | 1.92 | 2.88 | 3.84 | 4.81 
Departures..|+.08 |—.08 |—.13 |+.02 | 
LINCOLN, NEBR, 
Air mass 
4.77 | 3.81 | 2.86 | 1.91 | 0.95*| 1.91 | 2.86 | 3.81 | 4.77 
1.41 | 1.17 | 1.08 | 0.92 | 0.82 | 12.7) 13.7 
1.36 | 1.12 | 1.01 -88 .77 17.7 18.3 
1.35 | 1.12 | 1.03 -84 | 21.1 19.0 
+.02 |+.04 |+.10 |+.13 |+.15 
BLUE HILL, MASS. 
Air mass 
4.86 | 3.89 | 2.92 | 1.94 | 0.97%) 1.94 | 2.92 | 3.89 | 4.86 
-75 | 0.61 | 0.49 | 0.38 | 11.2] 16.4 
1.39;1.10| .88| .76| .66 | 22.8) 17.1 
90 | 1.04] 1.21 | 1.42 | 1.17) 1.00] .88)| 11.0 8.6 
June 16........| .44 60 12.8 12.2 
1.05 | 1.17 | 1.40 | 1.24 | 1.06 95 85 | 12.0 10.3 
June 22........ 92 | 1.04 | 1.22] 1.40) 1.16] .98 12.4 11.1 
June 27........ .34 44) .72 .81 52 40 19.3] 19.8 
June 28......_. . 57 19.0 | 21.2 
Means. 65 94 | 1.08 | 1.36 | 1.05 81 | .65 
Departures..| .00 |+.02 |+.05 |+.04 |+.05 |+.01 |— }....../.-.... 


TaBLE 1.—Solar radiation intensities during June 1947—Continued 
[Gram calories per minute per square centimeter of norme! surface] 


Sun’s zenith distance 


Vapor 
pressure 
Dete A.M. P.M. 
78.7° 0.0° | 60.0° | 70.7° | 


1.51 


@ 


Means. ..... (1. 08)}(1. 12)| (1. 28)} 1.84 | (1. 
175th meridian time. 
* Extrapolated. 


. 
Air mass a 
3.24 | 2.50 | 1.94 1.20 | 1.20 1.94 | 2.50 | 8.24 
June 1.23 | 1.96 | 1.48 | 1.36 | 1.13 | 1.01 
Jume 1.32 | | | 1.42 | 1.20 | 1.16 | 1.08 
June 1.23] 1 1.34 | 1.22 | 1.10 | 1.01 
June 1.26 | | | 2.42 | 1.28 | | 
June 1.31] 1 | 1.42] 1.28 | 1.16 | 1.06 
June 1.29 | | 1.41 | 1.37 | 2.17 | 1.08 
Fane 1-38 | 1-28 | 1-18 | 1-09 | 
Means......|......| (1.09) 1 | 1.36 | 1.24 | 1.12] 1.06 | 
TABLE MOUNTAIN, CALIF. Seg 
3.76 | 3.01 | 2.26 | 1.51 | 0.75*| 1.51 | 2.26 sot | 3.7 Pag 
June 10......--| 1.00 | 1.69 | | 2.96 | 1.80 
756358—47——2 
| 
‘ ® = 
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TaBLE 2.—Daily totals and weekly means of solar radiation (direct+ diffuse) received on a horizontal surface 
{Gram calories per square centimeter! 


JUNE 1947 


48 8 


i ~ > 4 

cal. eal. cal. cal.| cal. 

556 467 637) 710 

299 549) 494 

499 ca 621) 646 

50 1 6} 685) 717 

311 9} 627) 613 

484 92 574 

601 634) 544 

614 

+7; —121) 

51 661} 630 

431 

595 

1 g 504 

233) 514) 361 

681 6} 467) 482 

6} 543) 616 

584) 517 

617 6; 606) 579 

700} 692 

654 592) 456 

639) 565 

664 9} 674) 655 

35 859 

654 

386 511) 509 

423) 507 

623 551) 340 

& 670) 688 

544 584) 518 

647 545 

531} 370 


ACCUMULATED DEPARTURES ON JULY 1, 1947 


+154 


wick. 
sen 
Date 
10947 
June 4..........- 
uf 
June 10......---- 
Means........- 
Departures... - 
June 
June 
ay. 
Means........- 
Departures. -.. 
June 18.........- 
June 19.........- 
June 22.........- 
June ....-..- 
Means......... 
Pe Departures... 
June 25.........- 
June 
Means.........| 449] 592} 633] 536} 466) 5} 652] 600] 628] 547/641 556 331] 690] 809] 497 
Departures....| —80 +41] +22} —103} +20 +3) +15/4+120 3|-+-48 —154) 
| 
fe 
ine 
1 
é 
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POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 
JUNE 1947 JUNE 1947—Continued 
By Lucy T. Day 
[Equatorial Division, U. 8. Naval Observatory] Heliographic 
{Communicated by the Su tendent, U. S. Naval Observatory,] All measurements East- cont Area 
and spot counts were made at the Naval Observatory from plates taken at the observ- ern Reent Dif- Dis- | of Spot Plate 
atories indicated. Difference in longitude is measured from the central merid! Date | stand- fer- Lon- tance | spot | sount! -| Observatory 
tive toward the west. Latitude is positive towardsthe north. Areas are co ard No ence gi- Lati-| from} or 
r foreshortening and expressed in millionths of Sun’s hemisphere. For each — | time in tude cen- | group 
under Mount Wilson group number, longitude, latitude, area of t or group, —— ter of 
t count, are included respectively: number of groups, assumed longitu of center disk 
the disk, assumed latitude of center of the disk, total] area of spots and groups, and 
total spot count. 
1947 4 m ° ° ° ° 
June 5/10 31 = G U. 8. Naval. 
8612 | —68 | 308 | +19 71 73 1 
East- Mount Area 8612 | —66 | 311 | +23 68 | 104 uv 
Date | stana- | Wilsom| fer. tance | spot | SPot | Observatory sit | | 
— 
ard | | ence Lon-| rati-| from | or 3607 | —19| 358| +11] 22| 1 
time . in tude tude | cen- | group 8607 | —18 | 359 21 7 
pong! ter of 8606 | +23 40 | —21 31 73 5 
8606 | +32 49 | —21 48 1 
8605 | +28 45 | —12 31 12 3 
8603 | +29 46 | —32 42 61 3 
1947 am P » » » 8608 | +35 52 | —33 46 48 1 
June 1/11 18 8607 | —71 | 359) +11 72) 145 1 F | U. 8. Naval. 8614 | +39 56 | +20 42 61 7 
8605 | —33 37 | 35 61 3 8503 | +83} 100; —21 83 | 104 3 
8605 | —24 4 | —13 25 97 8509 | +83 | 100 | —24 83 97 
8606 | —29 41 | —22 34 97 5 
8606 | —20 50 | —21 23; 109 6 (10) (17) (0) 1, 588 67 
8603 | —19 51 | —32 35 24 3 
8604 | —15 55 | —12 17 16 1 6;10 4 8613 | —56 | 308 15 58 73 1|/ G Do. 
8601 | —13 57 | +21 25 73 4 8613 | —55 | 309 14 57 36 5 
8602; -—9 61 | +15 18 48 3 8612 | —56 | 308 | +21 58 | 242 7 
8504} +3 73 | —46 46 6 1 8612 | —55 | 309 | +19 58 73 1 
8504 | +15 85 | —43 44 61 1 8612 | —53 | 311 | +23 57 | 104 6 
8593 | +21 91 | —20 28 24 2 8611 | —40 | 324 | +24 46 | 388 13 
8593 | +31 | 101) —21 36 | 194 6 8611 | —34 | 330 | +22 40 | 339 6 
8600 | +23 93 | +18 30 61 8 8618 | —28 | 336 +11 31 12 3 
8599 | +29 99 | —23 34] 104 8 8616 | —12 352; +8 15 12 1 
8598 | +53 123; —5 53} 194 4 8617 | 355 | +21 2 24 7 
8591 | +56 | 126 | —23 58 | 242 1 8607 -4 +9 10} 145 12 
8609 130 | +21 62 12 2 8605 | +26 30 | —16 30 12 2 
8608 135 | +13 66 73 8 8606 | +37 41 | —22 41 97 12 
8606 | +46 50 | —22 50 48 4 
(15) (70); (—1) 1,731 | 76 86038 | 48 | —33/ 50 3 
8614 | +52 56 | +20 55 61 3 
2) 10 38 8607 | —58 | 350 +11 60} 121 1} F Do. 
8605 | —17 40 | —14 21 36 2 ab (4) (0) 1,804 76 
8605 | —11 46 | —13 16 73 3 
8606 | —12 45 | —22 23 | 242 10 7/12 & 8612 | —42 | 308 | +20 46} 21 12; G Do. 
8603 | -—7 50 | —32 32 73 4 8612 | —38 | 312 | +22 43) 194 1 
8604 -1 56 | —12 ll 12 2 8613 | —39 | 311 | +15 42; 158 15 
8601 1 58 | +21 22 48 1 —28 | 322] —16 32 24 
8602 61 | +15 16 61 2 8611 | —26 | 324 | +24 35 | 533 31 
8504 | +18 75 | —45 46 24 1 8611 | —19 | 331 | +22 28 | 485 18 
8594 | +27 8 | —43 48 48 1 8617 | +7] 357 | +20 21 97 2 
8600 | +38 95 | +18 42 4 2 8616 | +11 1 14 97 5 
8599 | +41 98 | —23 45 | 242 8 8619 | +29 19 | +21 35 12 1 
8593 | +42 99 | —21 45 | 194 1 +50 4 | -23 53 12 2 
8598 | +66) 123); —4 66; 104 5 8606 | +51 41 | —22 53 72 7 
8591 | +68 | 125| —23 70 | 242 1 8614 | +66 5 | +19 68 12 1 
8608 | +77 | 134 | +15 78 | 145 4 aw casa) 
I 
(14) (57)| (—1) 1,779 45 
8/12 21 8612 | —28 | 308 | +20 33 145 15| VG Do. 
3/10 8 8611 | —80 | 324 | +23 80 | 291 3; G Do. 8612 | —24 | 312 32 97 20 
8611 | —76 | 328 | +23 77 48 1 8613 | —28 +15 32 24 5 
8607 | —46 | 358 | +11 48} 121 1 8613 | —23 | 313 | +16 28 | 194 16 
8606 -3 41 | —22 22; 170 ll —13 | 323) —16 20 12 7 
8606 | +6 50 | —21 22 48 4 8611 | —12| 324) 27 | 388 20 
8606 | +7 51 | —19 21 24 10 8611 -—5| 331 | +21 22; 412 22 
8605 | +1 45 | —13 13 48 3 8617 | +18 | 354/ +21 23 48 6 
8603 | +4 48 | —32 32 73 4 8617 | +22; 358 | +21 30 12 3 
8603 | +9 53 | —33 34 48 8 +65 41 | —22 67 73 + 
8601 | +13 57) + 23 12 8 8621 | +72 —18 73 12 1 
8602 | +17 61 | +14 24 6 2 
8504; 55) 24 3 (7) (336)} (0) 1,417} 119 
8599 | +50 94 | —22 52 48 6 
8509 | +56 100 | —22 58} 145 6 9 51 8612 | —17| 307 | +22 28 145 10| F | Mt. Wilson. 
8593 | +56} 100} —20 59 |} 145 1 8612 | —13 | 311 | +24 27 73 14 
8508 | +78 | 122; 78 97 2 8613 | +14 18 97 10 
8591 | +80 | 124 | —22 80 | 194 2 8613 317) +14 15 121 1 
8620 -1 323 | —15 15 12 1 
(12) (44) (0) 1, 542 75 8611 | +3] 327) +25 242 19 
8611 | +7] 331 | +22 23 | 436 7 
4/10 15 8612 | —82| 308| +20/ 97 2; a4 Do 8619 19 | +22 58 24 5 
8612 | —78 | 312 | +20 79 | 104 4 
8612 | —78 | 312 | +24 80 97 1 (5) (324) (0) 1, 150 67 
13 | —81 +15 82 36 1 
8611 | —66 | 324 +24 69 | 104 5 1/11 8625 | —65| 245 | —23 67 12 2} G U. 8. Naval. 
8611 | —64 | 326 | +23 67 | 388 13 8624 | 246/ —31 68 12 1 
8611 | —60 | 330 | +22 62 48 1 8623 | —61 | 249 | +16 63 6 1 
358) +11 33 121 1 8622 | —40 | 270 +15 43 6 1 
8607 | —32 | 358 | +13 34 12 8 8613 | —3| 307 | +16 16 6 1 
+11 41 | —21 24 97 13 8613 | +2] 312) +15 15 48 - 
8606 | +18 48 | —19 27 73 14 8613 | +7) 317 | +15 17 97 1 
8606 | +20 50 | —21 29 48 3 8612 0; 310 | +23 22 27 
8605 | +13 43 | —13 18 12 6 8611 | +14 321 | +23 27 | 242 7 
8603 | +16 46 | —32 37 73 2 8611 | +20] 330 | +21 29} 364 9 
8603 | +22 52 | —33 39 48 3 7 353 | +20 47 6 1 
8504 | +50 80 | —42 60 24 2 
8599 | +65 95 | —24 68 24 2 (8) (310) (0) 1, 041 60 
8599 | +70 | 100 | —23 71} 145 5 
8593 | +69 99 | —21 70 | 194 10 56 8624 | —51 | 246 | —30 58 24 2; Ga Do, 
8622 | —26 | +12 23 2 
(10) (30)! ©) 1,925 90 8617! +9' 306' +21 22' 48 3 
See footnotes at end of table. 
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POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 


JUNE 1947—Continued JUNE 1947—Continued 
Heliographic Heliographic 
East- Area East- Area 
ard OUP | ence | | from | “or “ity ard | ence | 12" | Lati-| from br | count! 
time in tude tude | cen- | group; time in tude cen- | group 
ter of _—-* ter of 
= disk disk 
1947 Am ° ° 1947 Am ° 
June ll |} 10 8612 | +13 | 310 | +24 25 145 12} F | U.S. Naval. June 17/10 25 8626 | 227| +7 ll 48 1] G | U.8. Naval. 
8612 | +18} 315 | +23 27 24 2 86446 | +3) 221 | —22 23 48 5 
8613 | +16 | 313 | +16 21 48 5 8645 | +16} 234/| —16 22 6 3 
86138 | +20} 317 | +15 24} 109 1 8644 | +33; 251 | —29 43 12 3 
8611 | +27 | 324 35 | 218 14 8629 | +51 | 269) —12 53 | 121 7 
8631 | +53 | 271} —17 55} 121 10 
(+0) (15) (218)} (+1) 1,894) 71 
6 1,1 
18; 10 40 8649 | —68 | 137) +13 68 36 1 F Mt. Wilson. 
12; 10 41 8626 | —67 | 217 +9 69 48 4 G Do. 8656 | — 151 | —15 56 48 1 
8622 | —13 | 271 | +12 17 24 3 8643 | —45 | 160 +12 47 104 16 
8612 | +22] 306 21 28 48 8 8638 | —39 166 | +20 42) 533 1 
8612 | +27 | 311 | +24 34 97 16 8639 | —38 | 167) —20 43) 194 4 
8613 | +33 | 317 | +14 35 48 1 8637 | —37 168 | —15 40; 145 6 
8611 | +40 +25 45 97 6 8637 | —30 | 175 | —17 35 | 194 7 
8653 | —18;| —11 22 12 1 
(6) (284)| (+1) 707 | 49 306 
13 | 13 24 8630 | —68 | 202] —13 69 12 1 F Do. 8626 | +15 220} +10 17 73 6 
| —47 | 40| a7| | 00 | | —iz| 
= 8631 | +69 | 274| —17 71 | 145 10 
8611 | +54 | 324) +25 24 1 10 24 8649 | —55 | 137 | +13 57 24 2] VG U.S. Naval. 
8611 | +60 | 330 | +21 61 | 485 4 
(7) (270)| (+1) 861 22 8643 | —30 | 162) +11 32; 170 18 
14/10 25 8637 | —88 170 | —16 88 | 388 2 G Do. 8639 | —29 163 | —21 36 145 ll 
8636 | —80 178 | +10 80 24 1 8638 | —25 167 | +20 31 533 1 
| | se| i] ses7 | —23| 100| 30 
8626 | —37| 221; +8] 73 9 8637 | —17| 175| —14| 22] 170} 14 
8626 | —33 | 225] +7] 34] 61 1 8636 | —15| 177) +9] 17 12 5 
—35 | 223 | —16 38 12 2 8654 | —il 181 | —19 22 24 8 
soos | 437] a| 6] sass | —2| 190| i3| 
8612 | +45 | 303 | +20 48 12 1 8634 | +22; 214| —14 25 48 7 
8613 | +60 | 318 | +14 60 24 4 8626 | +28 | 2200; +9 29 73 9 
8611 | +74] 332) +21 74 | 533 7 = 
(11) (258); (+1) 1,242] 36 = +44 
al = 8629 | +75 267/| —13 75 97 7 
1/10 19) $037 | —15| so| a} | 3620 | +82} 274|—15| 1 
8637 175 70 3 8631 | +77 | 269) —17 78 | 145 7 
= +20 (18) (192)} (+1) 2,730 | 188 
8635 | ~61} 184| 61 1 20/10 18 G Do. 
soz? | —37| a7| ia] | -17| 27| 24 | 10 
8634 | —32 213 | —15 36 24 2 8643 | —17 162 | +12 20 61 15 
8626 | —25 | 220 27 24 3 8643 | —13 166/ +11 17 145 12 
+7} 252] —30 32 24 9 8637 | —10| —14 18 | 194 13 
8637 | 176 | —i5 16 | 145 
8632 | +13 | 258 | +4 14 73 4 3636 | —1 178 | +9 8 6 2 
8631 | +27] —17 33 73 6 8654 | +2| 181 | —19 a1 12 
8612 | +56] 301 | +12 57 12 1 8635 | +4 183 | +22 20 16 1 
8653 | +10 | —11 17} 97] 
8630 - 
16} 10 18 8643 | —73 | 159] +12 73 24 3; G Do. 8634 pe 214 | —15 38 16 1 
— 47| 242 
8637 | —59 | 173 | —15 61} 315 5 = +651 = 51] 194 15 
8650 59 | 238 60 145 5 
soa | —3| a) 10 45) | a2} as} | 
8642) —7 225 20; 12 2 $643 | —3| 162} +11] 10} 24 7 
8641) +1) 233) +21 1 8643 0| +11 21/ 18 
a 8638 1 166 20 1 
8631 | 274] —19 45 73 8637 t 168 19 145 18 
+12} —1 121 
gi er tie | ist| 35] 3 
1 on 
17} 10 52| 8649] 136| +14] 2% 2| F Do 8635 | +17] 182} +21| 25| 12 1 
8643 | —59| 159} 59] 48] 6 8653 | +23] 188] —11| 26| 73] 2 
8639 | —57 | 161 | 170 3 8647 | +42] 207] +12] 43 6 1 
8637 | —51 167 | —16 & 194 7 8634 | +45 / 210} —12 45 97 5 
8636 | —41 177; + 41 12 1 8651 | +63 | 228; +7 63 | 291 10 
8635 | —35 |} 183 | +21 39 48 1 8651 | +73 | 238 +7 73 97 4 
8626! +1' 219' +8 7 24 9 (16) (165)! (+2) 4,417 | 123 


See footnotes at end of table. 
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POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR 
JUNE 1947—Continued 


JUNE 1947—Continued 


Heliographic eliographie 
East- | Mount Area 
ern ison | Dif- Mount 
time No. . in gi- No. gi- tude group 
tude 
1947 A m ° ° ° ° 1947 ° ° ° 
June 22/10 43| 8659) 25 4 U. 8. Naval. June 26 8669 8 U. 8. Naval. 
8656 | +2] 154] —17 19 6 8667 —30} 41 9 
8643 | +10 | 162| +11 14 7 8663 4| +9) 2 1 
8643 | +16 | 168 | 20 B 8665 109| —20| 25 4 
8638 | +14} 166| +20| 23 3 8662 125| +25) 34 ll 
8639 | +17} 169| —19| 25 18 8661 133 | +14] 37 3 
8660 | +20] 172| —11| 24 3 8638 164} +20] 67 6 
8637 | +23! 175| —15| 27 5 8643 165| + 67 4 
8635 | +31} 183 | +21| 36 6 8643 +11] 3 
sear | 187 | 90 (10) ( 
2 (98)} (4-2) 60 
8634 | +58} 210} —13| 60 3 
8626 | +65} 65 1 7 8671 6| +16} 80 4 Do. 
8626 | +73 | 73 1 8668 21; +15) 66 18 
8646 | +70 | 222) 72 5 8668 29; +14) 59 4 
8651 | +80} 232) +9] 80 1 8066 51 12 
8650 | +85 | 237) 85 1 49|—22| 44 4 
8670 50| +12] 37 4 
(15) (152)| (+2) 81 8672 36 2 
(*) —23| 37 1 
23| 10 20| 8663 63| 24 1 Do. 8669 7 
8662 | —12| 127/ 36 3 8667 —29| 32 15 
8661 | —10| +14 15] 24 1 8663 7%) 12 1 
8661} —5| +13 12] 97 9 (*) 109; +2] 2 3 
8659 | +6] 145| —24/ 26/ 24 1 8665 —19| 32 4 
8656 | 154| —-17| 24| 48 6 8662 128|+26| 47 12 
8643 | +27] +11 29} 194| 20 8638 166 | +20} 80 1 
8643 | +31 | +11] 33) 436 1 8643 171} +10] 85 5 
8638 | +28 | +20] 315 1 
8639 | —17| 35| 194 1l (14) (86)| (+2) 97 
8637 | 145| 10 
8637 | 179) 43/ 73 3 28 8674 355 | +21 24 1 Mt. Wilson. 
8660 | +36 | 38! 73 8 8676 355| —25| 80] 12 1 
8635 | +44 +22} 47| 97 4 8675 358|—28| 18] 24 1 
8653 | +52] 191] —11| 53] 48 1 8671 69) 48 3 
8647 | 70} 97 1 8668 22; 52] 339; 30 
8634 | +70 —13} 71 12 1 8668 30} +14|) 44] 436 1 
8626 | +78 | +10} 78| 145 2 8666 42} 40| 2% i 
8646 | +83 —21| 83{ 242 3 8666 46|—21| 36] 2% 10 
8670 +12} 2] 48 4 
(16) (139)| (+2) 2,324) 87 8669 65; 4] 15 
8667 32] 12 
24/10 23| 8666) —80| 24 1 Do. (*) 72|—22) 25) 2%] 14 
8663 | —50| 51 73 2 8673 81} +30) 2 2 
8663 | —45| 81| +7| 24 2 8665 109} —19| 42 3 
8665 | —15| 111|—20| 27| 12 2 8662 123} ti 
8662} +1] + 24] 242; 10 8662 130} 60 13 
8661 | +7] 133/413] 13] 97 9 
8664 | +23] 149/-—25/ 24 4 (13) (73)| (+3) 123 
8656 | +32] 158| —18| 37| 24 7 
8643 | +38] 164| +9] 39] 170} 13 29 8677 333 | +20] 86 1 Naval. 
8643 | +45] 171/411 47] 582 3 8676 352| —18| 69 1 
8638 | 165| +20] 388 2 8678 355| —28/ 69 6 
8639 | +41 | 167| —19| 46] 97 5 8675 359| 66 1 
8637 | +49] 175| —17| 52] 145 7 8674 359} +19] 61 1 
8660 | +49] 175] —11 51 24 4 8671 6) 55 7 
8635 | +58] 184/+423| 60| 48 5 8668 22; +15] 38 21 
8653 tee 192} —11| 67] 48 1 8668 29/+14/] 32 1 
8666 47|-22| 9 
(14) (126)| (+2) 2,022] 77 8670 52} +12} 4 
8672 21 16 
25/10 43| 8668| —86| 26/+14| 86| 242 1 Do. 8669 63} —9| 12 4 
8666 | —64| 48| —22| 66| 48 5 8669 66; —8/ 13 1 
8667 | —40| 48] 61 8 8667 69 33 3 
8663 | —38| +9| 39) 2% 1 8673 82} +30] 35 7 
8665 | —5| 107| —20| 22] 48 7 8665 106} —19| 52 2 
8662 | +14] 126) + 26| 339] 18 8662 +26] 68 12 
8661 | +21 | 133) +12| 23 9 
8638 | +52] 163} 54 1 (14) (59)| (+3) 97 
8643 | 163] +9] 53 10 
8643 | +59] 171) 60 5 30 8677 334 | +20] 72 1 Do. 
8639 | +58 | 170} 61 3 8675 356 | —28| 87 
8637 | +65 | 177| 68 8 8675 359 | —-30| 56 2 
8660 | +65 | 177| —12| 67 1 8674 359/+19/ 48 1 
8635 | +70| +22] 71 2 8671 8 | +17 40 10 
8653 | +79 | 191 | —11 80 1 8668 22/415] 26 7 
8668 30 | +14 19 1 
(14) (121)} (+2) 80 8679 44 | -17 20 7 
8666 45 | —21 23 9 
2/11 8668) 20|+14| 78 4 Do. 8678 48| 6 5 
8668 | —72| 26|+13| 72 1 8670 62} +12} 10 3 
86661 —50! 48! —21 53 6 8672 69 25 6 
See footnotes at end of table. 
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POSITIONS, AREAS, AND COUNTS OF SUNSPOTS FOR PROVISIONAL RELATIVE SUNSPOT NUMBERS FOR 
JUNE 1947—Continued ; JUNE 1947 


phie Dependent on observations at Zurich observatory and its stations at Locarno and Arosa. 
Relati 
Dit. ‘Dis spot |Plate| June 1947 | Relative || June 197 | cumbers || Jume 1947 
and- bservatory 
ard | | ence | Lati-| from “or, ity 
us @ | ies 143 |] 99 |} 195 
June 30/11 8| 8669/+419| 65| —7| 2| 2 | U.S. Naval. 143 || 134 4) 2522. 204 
8673 | +36} 82/+30| 43| 97) 3 
8662) +78) 144) +27) 78) 150 || 164 || 151 
(13) (46)| (+3) 1,610} 69 |) BO? 150 
Mean daily area for 30 days= 1,759 120 || 251 || 143 
Mean 10g +s for 30 days =202.9 
Mean, 30 days = 168.9 
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